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Palliative Care Review
Feature Editor: Vyjeyanthi S. Periyakoil

Populations and Interventions
for Palliative and End-of-Life Care:

A Systematic Review

Adam E. Singer, PhD,1,2 Joy R. Goebel, RN, MN, PhD,3 Yan S. Kim, MD, PhD,4 Sydney M. Dy, MD, MSc,5

Sangeeta C. Ahluwalia, PhD, MPH,2 Megan Clifford, PhD,2 Elizabeth Dzeng, MD, PhD, MPH,6

Claire E. O’Hanlon, MPP,2,7 Aneesa Motala, BA,2 Anne M. Walling, MD, PhD,1,2,8

Jaime Goldberg, MSW, LCSW, ACHP-SW,9 Daniella Meeker, PhD, MS,10 Claudia Ochotorena, RN, BSN,11

Roberta Shanman, MLS,2 Mike Cui, MPH,12 and Karl A. Lorenz, MD, MSHS2,13

Abstract

Importance: Evidence supports palliative care effectiveness. Given workforce constraints and the costs of new
services, payers and providers need help to prioritize their investments. They need to know which patients to
target, which personnel to hire, and which services best improve outcomes.
Objective: To inform how payers and providers should identify patients with ‘‘advanced illness’’ and the specific
interventions they should implement, we reviewed the evidence to identify (1) individuals appropriate for pal-
liative care and (2) elements of health service interventions (personnel involved, use of multidisciplinary teams,
and settings of care) effective in achieving better outcomes for patients, caregivers, and the healthcare system.
Evidence Review: Systematic searches of MEDLINE, EMBASE, PsycINFO, Web of Science, and Cochrane
Database of Systematic Reviews databases (1/1/2001-1/8/2015).
Results: Randomized controlled trials (124) met inclusion criteria. The majority of studies in cancer (49%, 38
of 77 studies) demonstrated statistically significant patient or caregiver outcomes (e.g., p < 0.05), as did those in
congestive heart failure (CHF) (62%, 13 of 21), chronic obstructive pulmonary disease (COPD; 58%, 11 of 19),
and dementia (60%, 15 of 25). Most prognostic criteria used clinicians’ judgment (73%, 22 of 30). Most
interventions included a nurse (70%, 69 of 98), and many were nurse-only (39%, 27 of 69). Social workers were
well represented, and home-based approaches were common (56%, 70 of 124). Home interventions with visits
were more effective than those without (64%, 28 of 44; vs. 46%, 12 of 26). Interventions improved commu-
nication and care planning (70%, 12 of 18), psychosocial health (36%, 12 of 33, for depressive symptoms; 41%,
9 of 22, for anxiety), and patient (40%, 8 of 20) and caregiver experiences (63%, 5 of 8). Many interventions
reduced hospital use (65%, 11 of 17), but most other economic outcomes, including costs, were poorly
characterized. Palliative care teams did not reliably lower healthcare costs (20%, 2 of 10).
Conclusions: Palliative care improves cancer, CHF, COPD, and dementia outcomes. Effective models include
nurses, social workers, and home-based components, and a focus on communication, psychosocial support, and
the patient or caregiver experience. High-quality research on intervention costs and cost outcomes in palliative
care is limited.
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Background

There is increasing focus on palliative and end-of-life
care due to the high cost and poor quality of care near the

end of life.1 Previous systematic reviews of palliative care
have characterized a broad range of clinical interventions for
aspects of patients’ and caregivers’ health-related quality of
life (HRQOL).2 Given the limited palliative care workforce
and often limited resources available to healthcare systems to
invest in new services, payers and providers are faced with
the decisions of which patients to focus on and what services
to prioritize when implementing new palliative care services.

The term ‘‘palliative care’’ signifies both an approach to
care and specific health services, including consultation and
hospice, among many others. The Institute of Medicine (IOM)
defines palliative care as ‘‘care that provides relief from pain
and other symptoms, supports quality of life, and is focused on
patients with serious advanced illness and their families’’1 and,
in a seminal report on the quality of end-of-life care,1 called for
efforts to incorporate palliative care principles into education,
payment and delivery models, and public awareness cam-
paigns. The IOM report underscores the need for broad efforts
to improve palliative care access for patients with advanced
illness and their families.

To be successful, recommendations to improve access to
palliative care will require specificity to inform how policy-
makers, payers, and providers should operationalize ‘‘ad-
vanced illness’’ and the specific interventions they should
implement. Although there are good general recommendations
for who should receive palliative care, it is often not clear how
rigorously those recommendations have been tested in prac-
tice. To address these issues and inform policy, payment, and
practice, we characterized the evidence base focusing on ran-
domized controlled trials (RCTs) published since 2001. We
addressed the following questions:

� What populations are appropriate for palliative care?
� What health service interventions and intervention el-

ements improve aspects of patient and/or caregiver
quality of life, healthcare use, and healthcare costs?

Methods

To identify the most rigorous sources of published evi-
dence to inform interventions, we systematically reviewed
published RCTs that addressed (1) advanced illness popula-
tions of patients and/or caregivers for whom palliative and
end-of-life care should be considered; (2) effective palliative
and end-of-life care interventions, including specific inter-
vention components; and (3) the impact of palliative and end-
of-life interventions on quality of life, healthcare use, and
healthcare costs. Our search encompassed January 1, 2001, to
January 8, 2015.

Data sources and searches

A research librarian searched MEDLINE, EMBASE, Psy-
cINFO, Cochrane Database of Systematic Reviews, Web of
Sciences Databases (SCI-EXPANDED, SSCI, A&HCI, CPCI-
S, and CPCI-SSH), and the CareSearch Palliative Care
Knowledge Network Review Collection.3 We derived our
primary literature search strategy from the NIH State of the
Science Meeting on End of Life Care in 20044 (Supplementary

Table S1; Supplementary Data are available online at www
.liebertpub.com/jpm). The original search encompassed terms
for (1) specific diseases and debility associated with advanced
illness and (2) domains and specific terms for HRQOL; we
expanded it to include economic outcomes, which we defined
as healthcare use, healthcare costs, and site of death.

We conducted an original review covering 2001 to 2013
and later updated it to include 2013 to 2015. We originally
searched from January 1, 2001, to March 8, 2013, and iden-
tified RCTs in four ways: (1) directly from literature sear-
ches; (2) from reference lists in systematic reviews identified
in searches with AMSTAR ratings of at least six5; (3) from
accepted studies in reviews we had previously conducted for
an American College of Physicians guideline6; (4) from
systematic reviews that informed the development of the
Assessing Care of Vulnerable Elders (ACOVE) quality
measures and the Cancer Quality Assessing Symptoms Side
Effects and Indicators of Supportive Treatment (ASSIST)
quality indicators.7–11

To update the review to January 2015, we reviewed title
pages to identify all original research articles and systematic
reviews published between March 2013 and January 8, 2015,
in the New England Journal of Medicine, Journal of the
American Medical Association, Annals of Internal Medicine,
British Medical Journal (BMJ), Journal of Clinical Oncol-
ogy, Journal of Pain and Symptom Management, Journal of
the American Geriatrics Society, Journal of Palliative Med-
icine, Palliative Medicine, BioMed Central Palliative Care,
and BMJ Supportive & Palliative Care. We identified RCTs
published in these journals and from reference lists in sys-
tematic reviews with AMSTAR ratings of at least six.5 We
did not search gray literature.2

Study selection

Inclusion criteria were as follows:

� Adults ‡18 years old with advanced illness, and/or their
caregivers

� Health service interventions addressing patient and/or
caregiver quality-of-life-related elements in interven-
tion design and/or as outcomes

� Cancer, heart failure and other cardiac conditions,
chronic pulmonary disease, dementia and other neuro-
logical conditions, end-stage liver disease, or end-stage
renal disease, or any advanced illness populations re-
ceiving palliative care, hospice, or end-of-life care

� Randomized controlled trials
� Published between January 1, 2001, and January 8, 2015.

We used Cochrane Collaboration definitions of study de-
signs and attributes. We defined health service interventions
using the World Health Organization’s definition of a health
service.12 We defined quality of life and its related elements
consistent with, but expanding upon, our previous work on
this topic.4 In this study, we considered it to include HRQOL;
pain, dyspnea, depressive symptoms, anxiety, and other
symptoms; functional status; existential or spiritual well-
being; communication with patients or families, including
prognostication and care planning; continuity, defined as
relationships with providers over time; experience or satis-
faction; caregiving, including nonprofessional activities that
address emotional, spiritual, practical, or medical aspects of
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support; and bereavement care for caregivers or other loved
ones.

We excluded (1) non-English publications; (2) studies that
were not conducted in the United States, Western Europe,
Israel, Canada, Australia, or New Zealand; (3) studies with
only qualitative data; (4) studies of economic outcomes only;
(5) studies of drugs, devices, or technical care if they were not
part of a health service intervention; and (6) studies of only
support groups or psychological interventions unless they
addressed an aspect of health service delivery (e.g., in-person
versus remote support).

Data extraction and quality assessment

Our multidisciplinary review team possessed extensive
experience in palliative care and review methods. Following
definition of review goals, procedures, and inclusion and
exclusion criteria, teams of paired reviewers conducted title,
abstract, and full-text reviews on all RCTs and systematic
reviews. Review forms reflected the study’s aims and con-
ceptual framework (i.e., population categories, quality-of-
life-related elements, and intervention attributes). At all
stages, review forms were reviewed and piloted. Weekly
team discussions resolved conflicts and clarified review
procedures, with adjudication by senior team leaders. A
single reviewer screened all accepted RCTs for bias using a
Cochrane risk of bias tool modified for a previous systematic
review of palliative care.13–16

Data synthesis and analysis

Because of the heterogeneity of included studies and re-
view outcomes, we determined that a meta-analysis was in-
appropriate. Instead, we qualitatively synthesized evidence
according to the patient and caregiver populations, inter-
vention elements, and quality-of-life-relevant and economic
outcomes of included studies. We assessed consistency of
evidence through the total numbers of studies that addressed
each category of interest and the frequency of positive results
within each category. We assessed directness of evidence by
evaluating (1) the extent to and manner in which populations
were characterized and (2) whether the literature shed light
on quality-of-life-relevant outcomes.17

We characterized ‘‘strength of evidence’’ for outcomes of
interest by qualitatively synthesizing the number and quality
of studies that addressed each outcome, study population
sizes, and effect sizes. Our assessment of evidence strength is
a relative one that compares outcomes within the body of
accepted RCTs in this review.

Studies often analyzed more than one outcome (e.g.,
pain, depressive symptoms, and functional status) and
operationalized outcomes using more than one measure
(e.g., average pain, worst pain, and least pain). We con-
sidered an intervention to have a ‘‘significant’’ effect on
an outcome if a majority of that outcome’s measures were
statistically significant (e.g., two of three pain measures
were statistically significant). Similarly, we considered an
intervention as a whole to be ‘‘significant’’ if it had sta-
tistically significant effects on a majority of its outcomes
(e.g., a study that analyzed pain, depressive symptoms,
and functional status, and pain and depressive symptoms
were statistically significant).

Results

Literature flow

In our original review, we identified 14,961 titles from
primary searches and reference mining. We identified 3342
potentially relevant abstracts and 629 potentially relevant
articles, and accepted 99 RCTs. In our update review, we
identified 3647 titles from the title pages of 11 major journals
and reference mining of systematic reviews in these journals
(Fig. 1). We identified 71 potentially relevant abstracts
and 68 potentially relevant articles, and accepted 25 RCTs.
We accepted a total of 124 RCTs in our original and up-
date reviews combined. The summary characteristics of
these studies, as well as a list of relevant acronyms used
by these studies, are provided in Supplementary Tables 2
and 3; Supplementary Data are available online at www
.liebertpub.com/jpm

Intervention populations and characterizing
advanced illness

Conditions of study participants. Table 1 presents the
patient populations in the included studies. Ninety-three
percent of all studies (115 of 124) described the conditions of
their participants. Cancer was the most-studied condition,
followed by dementia, congestive heart failure (CHF), and
chronic obstructive pulmonary disease (COPD). Of the
studies with conditions described, 83% (95 of 115) included
only one condition. Cancer and dementia were overwhelm-
ingly studied alone: 84% (65 of 77) and 88% (22 of 25),
respectively, of studies that included these conditions did not
include any other conditions. By contrast, 76% (16 of 21) and
84% (16 of 19), respectively, of studies that included CHF
and COPD included at least one other condition.

For the most commonly studied conditions, 62% (13 of 21)
and 58% (11 of 19) of interventions for CHF and COPD, and
49% (38 of 77) and 60% (15 of 25) of interventions for cancer
and dementia, had a majority of significant results.

Among cancer studies, interventions for metastatic cancer
were more likely to have a majority of significant results than
those for nonmetastatic cancer, as were interventions for
patients receiving disease-directed treatment (curative che-
motherapy and/or radiotherapy) compared with no treatment:
59% of interventions for metastatic cancer (20 of 34), com-
pared with 42% of interventions for nonmetastatic cancer (18
of 43), demonstrated a majority of significant results; simi-
larly, 58% of interventions for cancer being treated with
chemotherapy and/or radiotherapy (15 of 26), compared with
45% of interventions for cancer not being treated with these
modalities (23 of 51), had a majority of significant results.

Additional characterization of intervention populations
may be found in the Appendix.

Intervention elements

Intervention personnel. Nurses, including advanced
practice nurses, were the most common clinical discipline to
deliver interventions: 70% (69 of 98) of interventions included
a nurse, and 39% of these interventions (27 of 69) were de-
livered only by nurses (Table 2). Nurse-only interventions, or
interventions with nurses in primary roles, involved palliative
case management,18–25 education in symptom management and
monitoring,26–40 and/or counseling and therapy,27,41,42 and
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were overwhelmingly delivered at home (85% of nurse-only
interventions [23 of 27] included home visits and/or telephone
calls).

Fifty-two percent of interventions that included a nurse (36
of 69) demonstrated a majority of significant results, com-
pared with 58% of interventions that did not include a nurse
(32 of 55). This pattern was similar for nurse-only interven-
tions: 52% of interventions that were nurse-only (14 of 27)
demonstrated a majority of significant results, compared with
56% of interventions that included nurses and other personnel
(54 of 97).

Multidisciplinary teams. Twenty-six percent of studies
(32 of 124) employed multidisciplinary teams. Sixty-six per-
cent of teams (21 of 32) included three or more types of clin-
ically trained individuals; 94% (30 of 32) included a nurse and
50% (16 of 32) included a social worker. Social workers were
part of clinically diverse teams: 100% of multidisciplinary
teams that included a social worker (16 of 16) included three or
more different types of clinically trained individuals. Receiv-
ing care from a palliative care team (versus usual care) com-
prised 56% of all interventions involving palliative care teams
(10 of 18)43–52; the remainder was a heterogeneous set of

FIG. 1. Literature flow. RCT, randomized controlled trial.
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interventions delivered alongside palliative consultation or in
the context of palliative care (e.g., delivering dignity therapy to
patients already receiving care from a palliative care team, or
delivering a multifaceted intervention of which a palliative care
team was one component).53–60

Interventions without multidisciplinary teams often ad-
dressed more limited goals than team-based interventions
(e.g., nurse-directed pain management versus comprehen-
sive, team-based patient and family support).61

Intervention settings. Home was the most common
intervention setting, followed by outpatient clinics and in-
patient hospitals (Table 2). In addition to the nurse-led,
home-based interventions described above, interventions
delivered at home also involved caregiver and family support
and training.56,59,62–72 Sixty-six percent of home interven-
tions (46 of 70) did not involve any other settings, 63% (44 of
70) involved home visits by intervention personnel, and 59%
(41 of 70) involved the use of a telephone. Sixty-four percent
of interventions that included home visits (28 of 44), com-
pared with 46% of home interventions without visits (12 of
26), demonstrated a majority of significant results.

Sixty-one percent of interventions delivered in a hospital (11
of 18) involved at least one other setting, and 56% of inter-
ventions with a hospital component (10 of 18) were delivered
by palliative care teams.43–48,51,52,54,58 Interventions delivered
in outpatient clinics were heterogeneous, ranging from disease
and symptom management education39,61,73–79 to counseling
and therapy.41,42,77,80,81 Outpatient clinics were often one of
many settings in multisetting, multicomponent interventions.

Supporting technology. Forty-eight percent of all in-
terventions (59 of 124) involved a technology component,
most often a telephone to enable remote delivery of interven-
tions and/or supportive check-in calls. Only three studies used

audio- or video-based telehealth technology,22,65,82 two studies
used electronic health record (EHR)-based tools,83,84 and two
studies used mobile phones or tablets.39,85 Sixty-one percent of
interventions that included a telephone component (31 of 51),
compared with 51% of interventions that did not include a
telephone component (37 of 73), demonstrated a majority of
significant results.

Table 1. Patient Populations

No. of
studies

Percentage
of studiesa

Participant conditions
Conditions described 115 93
Cancer 77 67

Two or more types of cancer 60 78
Metastatic 34 44
Chemotherapy and/or

radiotherapy
26 34

CHF 21 18
COPD 19 17
Dementia 25 22

Health service-defined prognosis
Participants satisfy health

service-defined prognosis
30 24

Clinician-defined ‘‘poor
prognosis’’

22 73

Referred to or receiving
palliative care

8 27

Referred to or receiving hospice 6 20
Other explicit criteria 0 0

aEach percentage is calculated for each category in relation to its
parent category.

CHF, congestive heart failure; COPD, chronic obstructive pulmonary
disease.

Table 2. Intervention Components

No. of
studies

Percentage
of studiesa

Multidisciplinary teams
Any 32 26

Palliative care team 17 53
Hospice care team 4 13
Otherb 11 24

Clinical disciplines of intervention
personnel

Delivered by clinically trained
individuals

107 86

Disciplines specified 98 92
Physicians 45 46
Nurses 61 62
Advanced practice nurses 12 12
Social workers 21 21
Chaplains 14 14
Mental health professionals 22 22

Intervention settings
Outpatient clinics 47 38
Home 70 56
Hospital 18 15
Nursing home 6 5
Residential care facilities 4 3
Not specified 11 9

Technology
Any technology 59 48

Telephone support 51 86
Telehealth, EHR-based tools,

mobile computing, otherc
16 27

Intervention elements
Palliative care team 17 14

Inpatient consultation 9 53
Outpatient consultation 13 76

Hospice 5 4
Case management 22 18
Decision support 9 7
Family meetings 2 2
Advance directive completion 6 5

Intervention duration (days)
Duration described 115 93
One-time intervention 19 17
Sustained intervention 96 83

Minimum days 3
Maximum days 1826
Median days (IQR) 91 (35–183)

aEach percentage is calculated for each category in relation to its
parent category.

b‘‘Other’’ includes a heterogeneous set of teams such as a heart
failure management team and a multidisciplinary team for patients
who did not yet qualify for palliative or hospice services. No two
studies in this category used the same type of team.

c‘‘Other’’ includes a heterogeneous set of technological interven-
tion components such as a technology-based heart failure monitoring
system. No two studies included in the ‘‘other’’ category used the
same technology component.

EHR, electronic health record; IQR, interquartile range.
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Table 3. Patient and Caregiver Quality-of-Life-Relevant Outcomes

No. of studies

Percentage
of studies

Addressed
outcome

Majority results
significant

Patient QOL-relevant domains
Patient outcomes described 96 77

Pain 37 9 24
Dyspnea 14 3 21
Depressive symptoms 33 12 36
Anxiety 22 9 41
Other symptomsa 40 15 38
Existential or spiritual concerns 11 4 36
Communication or care planning 18 12 67
Experience or satisfaction 20 8 40
Functional status 37 12 32
HRQOL 38 10 26

Total No.
of studies

Majority results
significant

Percentage
of studies

Majority of results significant in majority of QOL-relevant domains 96 42 44
No. of domains addressed

1 24 15 63
2 12 10 83
3–10 60 17 28

Majority of total number of results significant in total
number of QOL-relevant outcomes

96 34 35

No. of outcomes addressed
1 11 9 82
2–4 27 11 41
5–13 58 14 24

Addressed
outcome

Majority results
significant

Percentage
of studies

Caregiver QOL-relevant domains
Caregiver outcomes described 52 42

Depressive symptoms 21 12 57
Anxiety 6 2 33
Other symptomsa 8 5 63
Existential or spiritual concerns 3 0 0
Communication or care planning 4 3 75
Experience or satisfaction 8 5 63
HRQOL 7 3 43

Total No.
of studies

Majority results
significant

Percentage
of studies

Majority of results significant in majority of QOL-relevant domains 52 31 60
No. of domains addressed

1 26 18 69
2 14 6 43
3–5 12 7 58

Majority of total number of results significant in total number
of QOL-relevant outcomes

52 30 58

No. of outcomes addressed
1 18 13 72
2–3 13 6 46
4–10 21 11 52

aOther symptoms include all symptoms other than pain, dyspnea, depressive symptoms, and anxiety (e.g., fatigue, anorexia, nausea, and
diarrhea).

HRQOL, health-related quality of life; QOL, quality of life.
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Quality-of-life-relevant outcomes

Patient outcomes. Seventy-seven percent of studies (96
of 124) addressed patient quality-of-life-relevant domains,
ranging from 11% (11 of 96) for existential or spiritual
concerns to 42% (40 of 96) for other symptoms (all symptoms
other than pain, dyspnea, depressive symptoms, and anxiety)
(Table 3). Approximately 20%–30% of studies that addressed
pain (9 of 37),28,29,42,51,60,61,75,83,86 dyspnea (3 of 14),24,53,87

functional status (12 of 37),21,42,57,67,69,74,88–93 and
HRQOL (10 of 38)18,49,64,66,85,90–92,94,95 had a majority of
significant results in each of those domains; these frequencies
were *40%–50% for studies that addressed depressive
symptoms (12 of 33),18,35,49,50,58,66,69,82,96–99 anxiety
(9 of 22),35,37,53,55,58,69,78,94,100 other symptoms (15 of
40),21,35,37,49,57,60,77–79,88,91,94,101–103 existential or spiritual
concerns (4 of 11),53,87,103,104 patient experience or satis-
faction (8 of 20),20,23–25,43,44,105,106 and *70% for commu-
nication or care planning (12 of 18).31,44,49,53,88,104,106–111 Of
studies that addressed patient quality-of-life-relevant out-
comes, 45% (43 of 96) demonstrated a majority of significant
results in the majority of quality-of-life-relevant domains.

Caregiver outcomes. Forty-two percent of studies (52
of 124) addressed caregiver quality-of-life-relevant domains.
The range of these studies that addressed individual domains
was 6% (3 of 52) for existential or spiritual concerns to 40%
(21 of 52) for depressive symptoms. No studies that ad-
dressed existential or spiritual concerns (0 of 3) had a ma-
jority of significant results in each of those domains; this
frequency was *30% for studies that addressed anxiety (2
of 6),112,113 40% for studies that addressed HRQOL (3 of
7),31,36,66 60%–70% for studies that addressed depressive
symptoms (12 of 21),62–64,66,70,71,80,112–116 other symptoms
(all symptoms other than pain, dyspnea, depressive symp-
toms, and anxiety) (5 of 8),31,62,112,116,117 and caregiver ex-
perience or satisfaction (5 of 8),25,48,104,106,118 and 75% for
communication or care planning (3 of 4).31,72,119 Of studies
that addressed caregiver quality-of-life-relevant outcomes,
60% (31 of 52) demonstrated a majority of significant results
in the majority of quality-of-life-relevant domains.

Relationships among key study characteristics and
select quality-of-life-relevant outcomes. Sixty-one per-
cent of interventions that addressed patient symptoms (59 of
96) were delivered only to cancer patients. Patient pain and
depressive symptoms were a common focus in cancer
studies but less commonly addressed in other condi-
tions.20,24,52,53,66,82,87,100,102,120 Interventions that ad-
dressed pain and depressive symptoms in cancer patients
were much more effective than those that addressed pain and
depressive symptoms in other conditions: no interventions
demonstrated significant results for pain, and only two for
depressive symptoms,66,82 in CHF, COPD, or dementia.

Interventions with a significant effect on patient pain
(nine studies)28,29,42,51,60,61,75,83,86 were usually delivered
to cancer patients (78% [7 of 9] included only cancer pa-
tients)28,29,42,61,75,83,86 and specifically designed to address
cancer pain, usually involved pain education and manage-
ment, were short term (33% [3 of 9], were one-time inter-
ventions,60,61,86 and none exceeded six weeks). Nurse-only

interventions were particularly effective at reducing pain:
44% of all interventions that reduced pain (4 of 9) used only
nurses.28,29,42,83

In contrast to pain, interventions that had a significant effect on
patient depressive symptoms (12 studies)18,35,49,50,58,66,69,82,96–99

were heterogeneous in terms of settings, use of multidisci-
plinary teams, clinical disciplines, duration, and focus; case
management, palliative care teams, hospice, skills training,
and other interventions were all effective. Interventions with
significant effect on caregiver depressive symptoms (12 stud-
ies),62–64,66,70,71,80,112–116 by contrast, often involved a home
component (83% [10 of 12]),62–64,66,70,71,113–116 did not use
multidisciplinary teams, were long term (average duration 1.2
years), and often involved caregiver skills training63,64,71,113 or
counseling and therapy.62,66,70,114–116 The use of mental health
professionals also differed between effective interventions in
patient versus caregiver depressive symptoms: 86% of inter-
ventions (6 of 7)64,70,80,114–116 that used mental health profes-
sionals and addressed caregiver depressive symptoms were
effective, compared with 0% of interventions (0 of 7) that used
mental health professionals and addressed patient depressive
symptoms.

Interventions with significant effect on patient HRQOL
(10 studies)18,49,64,66,85,90–92,94,95 were generally more com-
prehensive in focus. They ranged from case management18,90,91

to caregiver training,64 occupational therapy,66 quality-of-life
questionnaire completion,85,95 and a hospital-to-home transi-
tional care program.90 Forty percent (4 of 10)49,91,92,94 involved
a multidisciplinary team, and all were delivered in outpatient
settings and/or at home.

Interventions with a significant effect on patient and/or
caregiver communication or care planning outcomes (14
studies)31,53,72,88,104,106–111,119 often included decision sup-
port,88,106,108,109,119 advance directive completion,53,88,106

education and/or communication training,31,72,104,110 and
case management components.53,88,106 Seventy-one percent
of interventions that included a nurse (5 of 7)31,44,49,53,88 and
addressed patient communication or care planning outcomes
had a significant effect on these outcomes; 100% of inter-
ventions that included a social worker (4 of 4)44,53,88,104 and
addressed patient communication or care planning outcomes
had a significant effect on these outcomes. Only 7% of in-
terventions (9 of 124) involved decision support, but 56% of
these (5 of 9)88,106,108,109,119 had a significant effect on
communication or care planning outcomes. This pattern was
similar for advance directive completion: only 5% of inter-
ventions (6 of 124) involved advance directive completion,
but 50% of these (3 of 6)53,88,106 had a significant effect on
communication or care planning outcomes.

Interventions with a hospital component focused on pa-
tients with a greater burden of illness than those without a
hospital component: many were in advanced stages of can-
cer, CHF, or COPD, and 44% of these interventions (8 of
18)43–45,48,54,58,62,112 were delivered to patients determined
by clinicians to have a poor prognosis (in one case within
days of death).112 These interventions were generally less
effective than those without a hospital component.

Longer interventions tended to be more effective for pa-
tient depressive symptoms and anxiety (56% of interventions
[11 of 18]18,35,49,50,53,55,69,78,82,96,98 with significant effects
on these outcomes lasted at least 12 weeks) and patient and
caregiver quality of life (75% of interventions [9 of
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12]18,31,49,64,85,90–92,95 with significant effects on these out-
comes lasted at least 12 weeks).

Economic outcomes

Healthcare use. Forty-one percent of studies (51 of 124)
addressed economic outcomes (Table 4). Healthcare use was
the most frequently studied, followed by costs and drugs.
Hospital use was the most well-studied utilization outcome:
65% of studies with a significant effect on healthcare use (11
of 17)23,24,43,44,57,74,89,91,102,104,118 had effects on CHF-
related and all-cause hospital readmissions and length of stay.
Emergency department (ED) use was also relatively well
studied, but only 31% of interventions (4 of 13) had a sig-
nificant effect on it.22,43,82,90 Fifty-three percent of in-
terventions with a significant effect on healthcare use (9
of 17)22–24,53,57,74,89–91 included a case management compo-
nent, and many included education57,74,104 and disease and
symptom management40,82,102 components. Only four studies
addressed hospice use.24,43,44,118

Healthcare costs. Of the studies that addressed health-
care costs, 74% (14 of 19)23–25,44,83,89,91–93,105,106,117,121,122

reported intervention costs; however, only 50% of these (7
of 14)25,89,92,93,117,121,122 incorporated intervention costs into
statistical tests for intervention efficacy in lowering costs or
in cost-effectiveness analyses. Thirty-two percent of studies
that addressed healthcare costs (6 of 19)22,43,44,89,92,96 dem-
onstrated significant effects on cost outcomes or cost-
effectiveness. Interventions tended to be more successful in
lowering specific costs (36% of interventions that addressed
specific costs [4 of 11]22,44,89,96 significantly reduced these

costs) than in lowering overall costs of care (20% of inter-
ventions that addressed overall costs [3 of 15]43,44,92 signifi-
cantly reduced these costs). Specific costs reduced included
hospital readmission,44,89 ED,22 and pharmacologic89,96 costs.

Interventions that lowered costs included participants from
a variety of clinical disciplines (83% [5 of 6])43,44,89,92,96

included at least three clinical disciplines). Nurses and social
workers were well represented among these interventions: all
of these interventions included a nurse, and 67% of them (4 of
6)43,44,92,96 included a social worker. Palliative care teams
had little effect on costs: only 20% of interventions in which
the intervention itself was the palliative care team (2 of
10)43,44 reduced healthcare costs.

Discussion

We identified many RCTs of palliative and end-of-life
health service interventions with the strongest evidence for
interventions in cancer, CHF, and COPD. We found the
strongest evidence for the roles of nurses and social workers,
strong evidence for home-based components, and moderate
evidence for multidisciplinary approaches. In terms of quality-
of-life-relevant outcomes for both patients and caregivers, we
found the strongest evidence for palliative and end-of-life
services in improving communication and care planning,
moderate evidence for improving psychosocial health and the
patient and caregiver experience, and weaker evidence for
improving HRQOL, pain, dyspnea, functional status, and ex-
istential or spiritual concerns. In terms of economic outcomes,
we found moderate evidence relevant to reducing hospital use,
weaker evidence for palliative care in reducing other specific
healthcare use, and moderate evidence for effectiveness in
lowering healthcare costs. We found weak evidence for pal-
liative care teams specifically in reducing healthcare costs.

The strategy of identifying patients for palliative care by
eliciting clinician-reported risk was a common and generally
effective approach. It is prudent, relatively simple to imple-
ment, and may foster buy-in.123 However, there are also
drawbacks to clinician-reported risk, including lack of famil-
iarity with palliative health services and bias against referral to
those services. The literature was silent on innovative ap-
proaches that contemporary entrepreneurs, payers, and pro-
viders are taking to identify high-risk patients who might be
targeted for palliative care. These include data mining that
combines health and consumer information and novel sensor
technologies that characterize function and high-risk events
(e.g., falls).

Palliative and end-of-life services were most frequently
studied in cancer populations. In general, studies of cancer
focused on very sick patients, identified by severity (e.g.,
metastatic cancer) or clinician-identified poor prognosis. We
found evidence for the effectiveness of interventions in
cancer, supporting a recent American Society of Clinical
Oncology guideline’s and other calls for integrating pallia-
tive care in advanced cancer.124 While cancer was most
frequently studied, we also found evidence supporting the
application of palliative care to other advanced illnesses
(CHF, COPD, and dementia) and to mixed populations.

The literature supports various models for palliative care
delivery. Evidence supports the role of nurses and social
workers in teams and working alone. Our findings under-
score the value of home services, whether in-person or by

Table 4. Economic Outcomes

Economic outcomes

No. of studies

Percentage
of studies

Addressed
outcome

Significant
results

Any 51 41
Site of death 9 3 33
Drugs 16 5 31
Medical devices 0 0 0
Procedures 2 0 0
Healthcare use 36 17 47

Inpatient hospital 27 11 41
ICU 6 1 17

Outpatient 11 1 9
Emergency

department
13 4 31

Nursing home 2 0 0
Home healthcare 4 0 0
Hospice 4 2 50

Referral 2 1 50
Use 3 2 67

Life-extending devices
or procedures

3 1 33

Invasive ventilation 3 1 33
Dialysis 1 0 0
CPR 1 0 0

Costs 19 6 32
Overall 15 3 20
Specific 11 4 36

CPR, cardiopulmonary resuscitation; ICU, intensive care unit.
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telephone, and the role of nurses and social workers in
home-based care. Integrated payment and delivery may
improve support for nurses and social workers,125 who play
crucial roles in communication and coordination. For ex-
ample, two-thirds of Physician Orders for Life Sustaining
Treatment in Oregon are completed in nursing homes by
social workers.126

Our review generally supported the ability of palliative
services to promote effective communication and deliver
symptomatic support. The evidence is strongest for care
planning and psychological outcomes, consistent with the
results of clinical systematic reviews.2 The recent IOM report
on death and dying has a special emphasis on communication
and advance care planning that is appropriate, given the ev-
idence supporting this practice area.1 We found that decision
support and advance directive completion should be con-
sidered a facilitative component of this emphasis.

We found that the use of mental health professionals was
effective for depressive symptoms in caregivers but not in
patients. Our review excluded studies of psychological in-
terventions unless they addressed an aspect of health service
delivery (e.g., in person versus remote counseling). As such,
our results are not a comment on the overall efficacy of
mental health professionals in all palliative settings, in which
psychotherapy, counseling, and medication are known to be
effective for patient depression. This finding may be ex-
plained by the fact that interventions for caregiver depression
on the whole lasted much longer than those for patient de-
pression. Long-term interventions are known to be more ef-
fective for depression than short-term ones.127

We found minimal healthcare use and cost reductions for
palliative care in general (aside from hospital use) and palli-
ative care teams specifically. Other reviews demonstrated an
advantage for the latter but have included lower quality study
designs,128 and a recent high-quality RCT of a palliative care
team that demonstrated clinical benefit and lower healthcare
use failed to demonstrate a cost advantage.129 That said, our
economic results likely reflect a lack of evidence rather than a
lack of effect, as the included studies had very significant
shortcomings in characterizing economic outcomes. Their
measurement of these outcomes was heterogeneous and they
often failed to account for various dimensions of cost or use.
Our results call for much higher quality economic research.

We faced several limitations. First, we focused on health
service interventions only, so our review does not encompass
the full range of effective interventions that palliative care
teams and providers are capable of delivering. Second, our
definition of what constitutes ‘‘palliative care’’ was not
limited to a specialty service and could have increased the
heterogeneity of included articles, both because of the sub-
jectivity of the definition and inconsistent indexing in the
literature. However, our approach improves the generaliz-
ability and applicability of our findings. Third, we limited our
review to studies of adults aged 18 years and older due to
concerns about feasibility, given that our literature searches
in the adult population identified nearly 15,000 titles. Pe-
diatric end-of-life populations are equally deserving of at-
tention, and future systematic reviews of palliative health
services should focus on this population. Fourth, we limited
our included studies to RCTs, which excluded observational
and qualitative study designs. These types of studies can offer
valuable information, particularly in end-of-life populations,

whose vulnerability poses challenges for conducting RCTs.
However, our goal was not to incorporate all available evi-
dence, but rather to synthesize the highest quality evidence.
Future systematic reviews of palliative health services should
focus on observational and qualitative study designs.

In summary, our review underscores the importance of the
recent IOM report and its call to more broadly implement
palliative and end-of-life care. It supports an emphasis on
cancer, chronic cardiopulmonary conditions, and dementia;
highlights the importance of nurses and social workers,
multidisciplinary approaches, and interventions that encom-
pass the home; and reinforces the focus on improving com-
munication and psychosocial support. It also highlights the
need for much more rigorous and comprehensive research to
understand the impact of palliative care on healthcare costs.
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Appendix: Additional Description of Studies

Severity of illness

Studies assessed patients’ severity of illness in a variety of
ways. Forty-four percent of studies of cancer (34 of 77) in-
cluded patients with metastatic cancer, and 34% (26 of 77)
included patients undergoing chemotherapy and/or radiother-
apy. Thirty-eight percent of studies of CHF (8 of 21) assessed
the New York Heart Association (NYHA) class of their par-
ticipants; of these, 63% (5 of 8) included at least 50% of
participants with NYHA Class III or IV CHF. Studies of other
conditions did not report similar measures of disease severity.

Sixty-two percent of all studies (77 of 124) reported both
the number of patients enrolled and the number of decedents.
Of these, the median percentage of decedents was 14%, with
a range of 0% to 100%.

Sixty percent of all studies (74 of 124) reported the functional
status of their patient participants. There were a variety of scales

used: common scales included Eastern Cooperative Oncology
Group performance status, Karnofsky Performance Status,
Palliative Performance Scale, SF-12 and SF-36 physical com-
ponent summaries and physical functioning subscales, and ac-
tivities of daily living counts. The heterogeneity in measuring
functional status precluded synthesis of or comparisons among
the functional status of participants across studies.

Twenty-four percent of all studies (30 of 124) used a health
service-derived definition to classify their participants’
prognosis. Of these, 73% (22 of 30) used clinicians’ judgment
of ‘‘poor prognosis,’’ and of this latter set, 9% (2 of 22) asked
the patient’s primary care or attending physician if they
‘‘would not be surprised if the patient died within one
year.’’43,44 Interventions that used clinicians’ judgment of
‘‘poor prognosis’’ were similarly effective compared with
those that did not. No studies used explicit criteria or ad-
ministrative data-derived approaches.
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